Role of truncating mutations in MME gene in fetomaternal alloimmunisation and antenatal glomerulopathies.
Membranous glomerulonephritis is an immune-mediated disease. In a recent case of antenatal membranous glomerulonephritis, we identified neutral endopeptidase (NEP) as the podocyte target antigen of circulating antibodies produced by the mother who failed to express NEP on granulocytes. We aimed to investigate whether the disease could affect other families, to search for mutations in the metallomembrane endopeptidase (MME) gene for NEP, and to analyse the outcome of the antenatal renal insult. From three families with a case of neonatal membranous glomerulopathy, we detected mutations by direct sequencing of genomic PCR products. Single nucleotide polymorphism (SNP) analysis was undertaken with five SNPs located in the MME gene. IgG subclasses with anti-NEP activity were determined by western blotting. In five mothers, we identified two compound heterozygous or homozygous mutations in the MME gene. The first, a 1342C-->T nonsense mutation, was detected in one family. The second, 446delC, was detected in all three families; all chromosomes bearing this mutation had the same alleles for the five SNPs. Severity of neonatal renal disease was determined by the mothers' IgG response to fetal NEP antigens expressed on glomerular podocytes. The oldest affected individual, now aged 20 years, has developed severe chronic renal failure. Truncating mutations in the MME gene are the cause of alloimmunisation during pregnancy. Idiopathic renal failure in early adulthood might be caused by immune-mediated fetal nephron loss. We show that disease caused by fetomaternal alloimmunisation secondary to a genetic defect is not restricted to blood cells. During pregnancy, the absence of the NEP protein induces an alloimmunisation process against NEP presented by fetal cells, including syncytiotrophoblasts. The fetal podocyte insult and ensuing nephron loss could lead to chronic renal failure in early adulthood. Alloimmunisation against NEP should be considered as a leading cause of membranous glomerulopathy early in life. Concentrations of circulating anti-NEP antibodies should be carefully monitored during subsequent pregnancies, and specific therapeutic approaches developed. This new disease might also account for idiopathic chronic renal failure detected during adolescence, in individuals who can be identified by searching for anti-NEP antibodies in their mother and by MME gene mutation analysis. NEP deficiency should also be considered in patients developing de-novo membranous glomerulopathy after renal transplantation.